SUPPORTING INFORMATION
Vedbaek, Denmark). Cleavage from solid support and removal of protecting groups was accomplished using 32% aq. ammonia (55 °C, 12 h). ONs were purified via ion-pair reverse phase HPLC (XTerra MS C18 column) using a triethylammonium acetate bufferwater/acetonitrile (v/v) gradient, detritylated (80% aq. AcOH), and precipitated from acetone (-
C for 12-16h). The identity of all modified ONs was verified through MALDI-MS/MS
analysis recorded in positive ion mode on a quadrupole time-of-flight tandem mass spectrometer equipped with a MALDI source using anthranilic acid as a matrix (Table S1 ). Purity (>80%) was verified by ion-pair reverse phase HPLC running in analytical mode.
Protocol: thermal denaturation, absorbance and fluorescence studies. ON concentrations were estimated using the following extinction coefficients (OD/μmol): dA (15.2), dC (7.05), dG (12.01), T (8.4), rA (15.4), rC (9.0), rG (13.7), U (10.0), and pyrene (22.4). Strands were thoroughly mixed and denatured by heating to 70-85 °C, followed by cooling to the starting temperature of the experiment. Quartz optical cells with a path length of 1.0 cm were used.
Thermal denaturation curves of duplexes (1.0 µM final concentration of each strand) were recorded on a Peltier-controlled UV/VIS spectrophotometer (Varian Cary 100) using a medium salt buffer (100 mM NaCl, 0.1 mM EDTA, and pH 7.0 adjusted with 10 mM Na 2 HPO 4 and 5 mM Na 2 HPO 4 ). A temperature ramp of 0.5 °C/min was used in all experiments. Thermal denaturation temperatures (T m 's) were determined as the maximum of the first derivative of UV-Vis absorption spectra (300-400 nm) of ONs and duplexes with DNA/RNA targets were recorded at 5 °C using the same solutions and instrumentation as above.
Steady-state fluorescence emission spectra of single-stranded probes and the corresponding duplexes with DNA/RNA targets were recorded on a Peltier-controlled fluorimeter (Varian Cary Eclipse) using the same solutions as above (i.e., each strand at 1.0 μM concentration in nondeoxygenated T m buffer). Spectra were obtained as an average of five scans using an excitation wavelength of  ex = 350 nm, excitation slit = 5.0 nm, emission slit = 2.5 nm, and a scan speed of 600 nm/min. Spectra were recorded at 5 °C to ascertain maximal duplex formation.
Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013 Table S2 ).
Duplexes between ON3c-ON6c and centrally mismatched RNA targets display significantly stronger excimer and weaker monomer emission than fully base-paired duplexes (Fig. S5 ).
However, due to the low T m 's of the mismatched duplexes (T m = 11-23.5 °C, Table S2 Table 1 . Spectra were recorded at T = 5 °C using each strand at 1.0 M concentration in T m buffer. SSP denotes single-stranded probe. For spectra, see Fig. S9 .
